One new flavonol diglycoside, 4',5-dihydroxy-3,3',7-trimethoxyflavone 4'-O-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside (1), and two known compounds (2-3) were isolated from the methanolic extract of Anoectochilus annamensis Aver. aerial parts. The effects were evaluated of all isolated compounds (1-3) on LPS-induced production of the inflammatory mediator nitric oxide (NO) by RAW264.7 cells. 4',5-Dihydroxy-3,3',7-trimethoxyflavone (2) was the most active while the addition of a rutinoside at C-4' (compound 1) decreased the inhibitory activity. This is the first report on the chemical composition and biological activity of A. annamensis.
The genus Anoectochilus (Orchidaceae) comprises about 40 species distributed in the tropical regions of India through the Himalayas and South-East Asia to Hawaii. Several species have been used in Chinese folk medicines for treatment of lung and liver diseases, hypertension, and fevers [1] . Phytochemical studies of Anoectochilus species have revealed the presence of aliphatic glucoside, flavonol triglycoside, sterols, triterpenoids, and alkaloids [2] [3] [4] . A. annamensis Aver. was found in Viet Nam in 2005 as a new species [5] , and its chemical constituents and biological activities have not yet been investigated. In our search for anti-inflammatory agents of natural origins, a methanol extract of A. annamensis significantly inhibited LPS-induced NO production in RAW 264.7 cells. A phytochemical investigation of the methanol extract of A. annamensis led to the isolation of a new flavonol glycoside (1), together with two known compounds: 4',5-dihydroxy-3,3',7trimethoxyflavone (2) [6] and isorhamnetin 3-O-rutinoside (3) [7] .
Compound 1 was obtained as a white solid and high-resolution electrospray ionization mass spectrometry (HR-ESI-MS) revealed the ion peak at m/z 675.1892 corresponding to the molecular formula C 30 H 36 NaO 16 . The NMR spectra exhibited a flavonol skeleton, two sugar units, and three methoxy groups. The 1 H NMR spectrum of 1 showed the presence of two protons at δ H 6.29 (1H, s, H-6) and 6.59 (1H, s, H-8), three ABX spin protons at δ H 7.26 (1H, d, J = 7.0 Hz, H-5') and 7.14 (2H, m, H-2', 6'), a β-anomeric proton at δ H 5.05 (1H, d, J = 7.5 Hz, H-1''), an α-anomeric proton at δ H 4.72 (1H, s, H-1'''), a secondary methyl at δ H 1.22 (3H, brd, J = 6.0 Hz, H-6'''), and three methoxy groups at δ H 3.83, 3.87, and 3.95 (each 3H, br s). The presence of 30 carbons in the structure was further supported by the existence of 30 carbon signals in the 13 C NMR spectrum. The sugar moiety of 1 was identified as rutinoside (or rhamnosyl-(1→6)-β-D-glucoside), which was evident by comparison of 1 H-and 13 C-NMR spectra. After hydrolysis of 1, D-glucose and L-rhamnose were detected by thin layer chromatography, and the aglycon was identified as 4',5-dihydroxy- 
Extraction and isolation:
The air-dried and powdered materials (695 g) were extracted with methanol (3 L × 4 times) in a sonic bath for 30 min. The combined extracts were concentrated under vacuum to obtain a crude residue (140 g), which was then resuspended in water (0.5 L), and successively extracted with n-hexane and ethyl acetate (each 0.5 L  3 times). The organic layers were concentrated to give 21.9 g and 9.2 g of n-hexane and ethyl acetate residues, respectively. The n-hexane residue was fractionated on a silica gel column eluted with n-hexane:acetone (10:1, v/v) to afford 11 fractions, H1-11. Compound 2 (7.0 mg) was purified from H4 on a silica gel column eluted by n-hexane:acetone (20:1, v/v). The ethyl acetate residue was chromatographed on a silica gel column eluted by a gradient of 1-100% methanol in dichloromethane to give 10 fractions, E1-10. Fraction E3 was passed through a C-18 column using the mobile phase of methanol:water (1:1, v/v) to obtain 1 (16.0 mg). Compound 3 (23.9 mg) was purified from H-6 by a C-18 column eluted with the mobile phase of methanol:water (1:1, v/v).
4',5-Dihydroxy-3,3',7-trimethoxyflavone 4'-O-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside
Rf: 0.45 (CH 2 Cl 2 -MeOH-H 2 O, 50:10:1). 1 
Acid hydrolysis of 1:
Compound 1 (4 mg) was heated in 2N HCl (2 mL) at 80ºC for 2 h, and then the solution was extracted with ethyl acetate (1 mL × 3 times). The sugar products in the aqueous layer were identified as glucose (R f 0.35) and rhamnose (R f 0.70) in comparison with standards by silica gel TLC (developed with acetone-methanol-water 100:9:1 and sprayed with 10% sulfuric acid solution containing 2% vanillin). Preparative TLC, followed by checking optical rotations, led to the assignment of D-glucose and L-rhamnose. The aglycone (1a) in the ethyl acetate layer was purified and identified as 4',5-dihydroxy-3,3',7-trimethoxyflavone (2) by TLC and 1 H NMR spectroscopy.
Assay for inhibition of NO production:
The effects of compounds on the NO production in LPS-stimulated RAW264.7 cells were evaluated as previously described [8] . Cardamonin was used as a positive control. The MTT assay showed that all compounds had no significant toxicity at their effective doses for the NO inhibition (data not shown).
